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(57) [ffiKr] 

0 . «Wt?-¥ W« ( 9 ) tl»« 

*fxm<7)'j?%:< b i> 1 oyx^ttoffipfflpgp (10) 

#J«f§§#lT& 0 . BSfSfffiteStH (17, 18) 

mm&mte 2 hm,w o#x £>*u »4y x/p 
ii(2 5, 26) {±M^^>-^^aiPgp^t 3 a: 
TEWfcs^roTMSfL, s$ i commmTmmimm 




(2) 

1 

ism^yjwizmmx*mtozti&*fxmcn>'j?%:< t 1 
-co y xMmmamt s>ti* £$wm:flmr$- 

*u tmyx/t^s^M^y^mpsuc*} t 3& 
^mm^yy^zmx^nxmrn ■ snf^« 

fl^-^ >^v> a p ^ « is-cscai $ *l * mm^M t <r> 
onw y xy^s s w l . s& i co»4 / xivmmt to a 

3fr^mmcomM%:Wi^z{iLW( l z&^TffiMi- J r>^fo 
fcSfcifiU H2C0^yX;HgB{iajPgP«03fi^i3^ 30 

a* 1 2 mmms xjumwcox* t** lersjit sr-s 
x±t,zmm. s fix & § mstm 3 c^ssus a— . 

»t«rtri6ifc:iBPfriM^I«Sr< k i>—n9fflsXAr&f 

mz^f& x 5 itzm^tLx^umms^mmm^- 40 
imma ] mfm^msim-jj^z^f ^titz^ 

ffl>be>— J Xjvm PSP £ W L T 3: & Itd^a 8 Oft 

50 



ifffflT 7 - 3 3 2 6 24 

2 

[ff^RiI 1 0 ] j»«f^W^ffiP»3WWH«|ftSg|B 

* atRfc^t-BK- nmn s xjvm psp ^ -m l x ^ s if * 

[ mm 1 1 ] «*BHr >' Mi ^ ( cjSKP fitful** 

Ida $ tL , BrH^^'nawt; ^ n vatue s ^-r m p 

[ If 12] jnw y xn«««o^jS±flS 2 oftfm 

tc« p y x/u&mip $> to h m fw y %)v<r> to p m □ 

[ if *ii i 3 ] mmmmmm^ 2 ^iwsii:i 
-1-. 

SMWf ^ 1 r ssaitrie $ tix * s if *ii 1 

SKW^jfii 1 ^ Lttm, u x?^i^-y ^s— 

-Ft cD^mzmMmizMf££fxx%:&msm 1 
mm 1 6 ] M&i-^y^cotonMizm^&frm 

[0001] 

^" Sr # L ?*c Siffl^Wfft s- ^ Jp»i^ h i& N O x m 
[0002] 

«9> s >f y v svu-y. j, s \ ^i±-mM; <—-)~coffl8tftmu tx ^ 

•y y miT^tLtzmmmtnmm^yj wcj&k. 
/ xivAt^toumzmx mush? v> a $ tt h . 
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[0003] CO J: 3 5r^f"VW^S*ft^S:fl!^tfO 
ffi^lfi^IStffl; n'— Mi F -f ^ ffltffiffi 3 4 2 2 2 2 
^fcflBfcftiSBUyfl^itS^, 5 86, 894^ 

t: i d ware* s . ttmmi&cvjpjfx byv-i± nx 

2 0 0 p p mELLtcsS: 0 s i OK;P-iiffi»±<ORS^jfi 

mo 46 3 5 9 9-%it&&m±%kk-r&%fflWffn 

5, 1 54, 59 9-f-) ffimzZKl'^ffilzZtl^ ,I<JDi§ 

&-mtm^y^ft&!&k&mzMi-z>b. mm^% 

( 1 0 p pmOT) „ zcot £9HHr&^&ttMfc? 

a^i6^- b'^v-eu o#x s n o xjfemoffiw 

jfctfBWNtli'FSI 0 343 7 4 6 -5§- tlX V * 

itbKfizjrnftm^rti-jjmzmfecDmm. tkm-zo. 40 

■i y frizz con ffifyt>fo&mWMA£ii. fP^Hry^ft 



— * U Xr^W ^ * -& v b mzWtimmiiZ'th 

mf&tfb&tix^^o 

[0 0 04] 

tilSt i h N o xftfflj&y^BfcaUi ^ft. «2r£if# 
^f^tc ± 5 SSflf<0fll«3&*-#; U ^ ^U— ^ * 5 v 

[0005] 

« • m^Wt^mco&ikwmbitnz-. mut^y^ 



b et^, mm^zftm^&mMtf-^yrtZmM 



^mmx-mm^fi^ mm&m, b <n ^mmm.^ y> 
nwx*mwmzmfflzixxm&^ysmtzwmzti, 

mim& ^«t^i«^ffl *t , awn-* > 

t nfflmmtfx&mMftmiz z^xwrnz tmms. 
%bm&zti&£offi$L%tix%:&. mzmmm^^p 

[0006] 

[#ffl] r^SlMA'-ftll MWfft^M^Mto 

t>\ jswh~\»^ iff) j x/yytcDiti umztt hums xjv 

m^y^^zmx^tixmm ■ ssis&ftow^ 
vs-rt t fc n t § ix & o log 2 commmizis v 

wtfux.^^, z\mj- j ry^ft j ^mfr-oxwmzti& . 
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[0007] ^0§Tffl^^X5£M'-- Hi^Hliftt 
tfX^MH^^Aft's.^ mS£S Xfrft PStfk 

fii^s. mfiftf^rw^rt^jaifcaue (*!76 o o~s o 

Mf-v y> ^ts tt 5 y xmk<d ft a m<v±im.m<7)]m 
[ooo8] mM^>^&mm^mm^c?)'Mffi& 

4 i a fc sua $ ti&& . 

[0009] «!SOtt#-ffc<0fc«)^)e3l*1tlSfc it, 

»H#*£SIH^ 2 o<»* y X/HSB m.noi 
t £>;fi#4 <, #^EJi 2 -pcoflm y X/I^BO 

[ooio] i<?5fc#S98W>liib&»6Sftfc:J:4NOx» 

[ooii] tT«sPtffi*^a* t «s«^'V> 

jBIR y X/P £ # U ZCDfflmS X)Vtf* 7°i/3>kLX 

mamcommmz^m-jj^^maMcommmizM^^ 
^mi<oj}fo^mtmmiz^z>Wf&i>mmztiz>« mir 
^mmmxmft^ £ «£-t 4 mmf* y^ftu m± 
mum&L<im>k<?)jx!Vk vxm^fi. mps 

/mn»i>mwmmi&t l»&i/ce»*l*> 4 . 
iw- 4 mr« y x;ni! □» * * l fenjtflis *> mm £ ix 
[0012] h&imTxn, mm^y ^it^comm 



20 



6 



ik3&«aa u\ i(5onis®«^t5(t-&aiPMPaiii± 
i£2^eon^onm^ yxt Lx^mmmmmmit-m 

SltLT^T'^4. 

[0013] ffiyX;^!, fc4v^±#t:^-coyX;P 

t is f>T commwctSMMtf ; X)v #, nfficoffl pfPSr ha 



[0014] H 2 <9»ftM£iBfci$ v vc , »4yX;Wi 



1 1 



[0015] ^iav»2(7)iM^tjaBtii(t&«Ryx 

30 [0016] a^A-i-»a^«jira^»*ji«»BS« 
fc mmmax % mm-t 4 -#= u y? ^ 1^ - ^ *««iflHHr 

y^'kil«t!j#$ix4 U^^^-^^s— ^k LTifff 
^T-§4. ^=5r^{f^hgP'J^^V— ^Srfiffli.4, 354 
^{±^gPS^-C'^^4S^<?)^"-^-^l&^$-^4 £ t 

[ooi7] sijwumwni a— ^j&Jrtatfcflw^ 

Mis i txm^ifM^'x 3W^tatfua*H^\* y vzmm 

ti4 ffifetl * f« fcS4i^^ s-^- , h h \ 

40 Jp»iL 2-9WS-«'JiiS ; £- His i tffi^t- 
SfclMH"* i 3 U#4 . 

[ooi8] zcrim^ffiM^mmm^-i-immpi-^ 
yy^ mm-t 4 izmm $ ti4 *\ $> 4 M±tti pspm-ct 

^SaiT--ffliISii4^i&P»i«^^OTS^it(t4 <I i: 
»4«^'XFJ« (MMtyimtfX^ Tuny 



50 
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[0019] 

Jiy -ttfm v ii h „ i cd^ : — cd RA^co 

*u jpfi3rtt»is§*isra««Bi!nai5 2rtfc:#AS*i. 

5, 01 t(#FS3cD— gpcD^^Six-CV^^, *FM 

-V^y h*l;flWS3t3tfL*if3*l4. ^7hf 10 

^y h« l ti4FiHr>v\'4 <?5«TJrtfv^WS»ttwW«, 
BHfcSfu jBSH-^>^9 Mafia* l 0 0£^UfJEE-f 

[0020] BfHJft^RfflFWCi^V^y h« 1 t IMfiCD 

^ ^CliiUP gp^ftff § ixT la 0 . EB P tttt 

tUPWPgPl Oh LT^F^WS^^iljlLTV^. tfcS 20 
PfflPSBl 0(±^M^ J TW i :coMCDSSgECD<^*|sl 1 

tLxcommmco^, mnmami oii4«D "sr 

^cd^cdWI 2l45V^13W-ft. ^Jx^cd 
"Si" Mrf^y b < ilf^gp 1 3 h LT^j££*U £3BH 
WR 1 4frk?m j \\ftfr~0'Zmf-C\ l ->& . CICDfc § 4o 

cd "St" <?«tl±Wi«f5^t<«6*4v^i-t-*i.«J:0^ 

*l ■> 2 S . £ fcsK^V h < ij-^gfl 1 3 MB 2 

fc^-T J: 5 «rHSt«fcn<0-«*!3rf-J: o &M&*Wz 30 

2>z\bifiX%&« 

[0021] rWSriftifcffit^ftffifiiffilfr^^T'i stiJPfi 
#1 6^Mfft^x^y'i scisyt&fu sj-^ayi: 

v i a £vmmg.^# 1 6 1 ^ K£&ffi*&s£H 

tf^ffl-TS . ^-CDffiPMPgB 1 0 40 

m&x otzffif&ztix^h, 
too 22] K\^zmwcD2mcofim*>xi 7. is 

tu J^MBsofflsR* yx 1 7 M^ryr 6 1*1 t;^f§ixT 

cD^^^HilcOMff^y^ 1 7fc*f UfSSfrcaSSS 
:fxT ^li. 2^IflifeX^7'2 0. 2 1(^130 

?Mx-2^cofflm*yx 17.1 8£5ife$*u ^^?cd 

»4fMX 9 ylz&xmmJt 2 2.23 j&MSflTtJ 
0, H 1 £lii^LTiiVvfirV\ft*Hr9- 1 , I I T^£#x 50 
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8 

& MWffif^iS ^5Sil § *UC ^ 4 . 2 ScdM^ 5 2 

mmmm&mi . i nzx <oitmz mmcm^) m 
mmmrnt lx tm&TZ , z^^immfmm^^ 

[0023] nmcomm^y^ 1 7(i^-oM^cD— 

fflSSSix, ^-cD5igP2 4 w«^|ft|36*v >HWt^r 

y*W>m&ZtL'Z\i*&. i^SSSl52 4c T )RMg|5t(i 

m i cDM y 2 5 *wi § ti , n i cdm s y x/i- 2 

5t±H«Wfc¥S:frfttiEft£ixTffiPIWP3Bl ocdp 
[0024] «olf4^vx 1 8JdSMtto«SB*v:* 

1 7CDWiI§iX^SgP2 4Sr^T^§ixTSV\ rtW 

cd»4* yxi8 coffig|5t (i^^rffi 2 coMW / X)V 2 

6 j^l^tt ^tlXB'O. W.2 cr>mm J X)V 2 6 CD PgPiiB& 

ttiPiBPSP i o t nmzmmzwMZix& . ^2cdm 

0 . m2<0»fyX;^2 6Z^LizftMcmm*yx 1 

xTJF^^^4|*|^|BlJ&^TW^tffit>"4. £>£^ 
tijBBffif-V^^ 9 rt^.^ cDPgptc^- LBfje^ff-JiSfttt 

iich UT^mPMPgPl O^^aj^MM^Mhf 5 ^ 
y^4 ft0tfP<nffl5SJJ b Z^-ihWkS L . 2 cd^. 

H y 2 6K o^^^^'y. fc^mt vm-s^iz 

tot h Z. b IfWm; b % \zWiR § ft , — *H 2 cd«r!c« 
{S^^cd^-cd J; o fc, ^jCB^ibiRW^^hS 

[002 5] SiJcOFJ«t LTrtflCDilWy^ 18fc± 
WhtiO^|4^yx 1 7 h 

ii»^rtgt;stL. lai *iwa^h.«rw4>3&«srj:5fc, - 
cDM^^v^- 1 8i±^tgp i 9xm^ti^ bMzmi. 

^m.i,z^M^fi. ^si 9(i^^yT6^aat^ni!i 

[0026] nmcomm^yx l 7«orW5ri*itBHSL, 
■ »4ii-^M^^c-r l»tMAU;2 9 bm^ti 

-So ^««2 8l±Jl»0^&T«4*yXl 7CD7hIIJ 

tia n t awftf-v y ^' 9 t^ffig $ *x h j&k y "7 y S J 3 

0 0 b mm IM. i &&tk.7 yy=J30 0b Mz&jklSk 

[0027] *^SiS2 9 , 16fcJ;V'2l 

co»4#2 2 s 2 3 (i§[JfP^atc J: K)^W)^ti. 

t^y ■ ^y^fcz2 ^am^mmzm o # ^ 6 n s . 
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[0028] M2lzBMbfi*%:iol l zt&2cDffimsXfo2 

mami oi>znLm^Lxmm.u%. $>&mmxizm2 
cr>mmjx)\>2 6 imkvmm^iitzmmsxfrt 

^KoffiPBHPan Oco "m" mi 3(cffiB$ft£<r £: 

[0029] a— r*mmmfrt>wm-t&tzih, a- 
•nm-rmmmm 3 o t «t o as i oiw^KJsfc-sj o #x 

A>ft& . i w»ff*OBTJ±Wi«^l»H* xx l 7 10 
ffi^#l 6feJ;VW#2 2J±!IBSt£ft. — :frl*J«tf>« 

1 8*>am#2 3#m«s#u, . ^ti^f 

^V*9liS8B£63 lT'^Sft&iofcffiPlfflPgffl 0 
[00301 H1 <r^mjX)V2 5 £UX9ftl&-Twt 

9 mzmAztitzmmitMf&^y; * 9 t 

ili=r£ft. mm - M^liMtS2 8{;j: Ojfck 
£ft£. %ft • £MM^MiiMffi^^A9rtT-3c5gL 

^EP3 2T*£ft£J;'3tffiJjS ; ft.&. 
[003 1] ^^ry^^^KfiiJoM^yx 1 7 fc*r 

t «fc 0 ffi 1> ft h MftfoXMBL tXHumZtitzb §{3: 
#2 2;mR3ft£. £<0W9#;tW« t Wl;r£>&Wi 

jlgg^fctf^^l. . 30 

[0032] zcr>m20ymmmx*te. mum 1 o<$ 

915*1.4. l^fcjK^liajPBflPgKl O^pasffitSTWi 

«^§*i4„ ajpiBPWio^^jjoas^-rfcjfcffiSfi 

K9PSI5 1 0OPgPjfif§T*»M^i;^M^II^^ 

mwmx § ft. 4 . r w * 4 a>™ co&mm t x 
mmzti&cr>x\ MMtmm^ttmmL&^yr^ 40 

[0033] zcDBcmmmxitzzx^^tL&Bim^kft- 

[ 0 0 3 4 ] IS 1 ^f&ftM#»flP'£>X* — ftitONO 

comftWMXte , N o xHkltiliM 1 coaf^KJBtit^ 1 



3 2 6 2 4 

1 0 

± 0 N O x Jfcftte 1 p p m£XF<0&ffl$.X'mzi5,TX'% 

o 

[003 5] HI &± VH2 t^TlfcHJIUfcA/kXsS 

a :— t ( iffiflSS: 'J f) < u- - * & s ;— t L T ffifig § ftiJj 
* ft L . d i Ttt-e<0RqH* wsrr 4 . 

[0036] ^coy^u— Mi— ftsuys- 

^ l t jp-f- ^ 4 *» 6 ffi 4 m%%x t %LA-t h mam. 
mm^iLxmc^. ztLiz^fo^yre tmmzti 

ll^tffASix. ^^y'Jy^3 5liy^yhf 

i bMzmm^y^3 e^mmh. mm~*r»*3 6 

MrtcoRfSf5K<^IHPSB2iOF f 3S3 6fe iVrM3^hfiJ 
t^tf$ft.T^#§ft.4#f^X7-K3 7i:ftt, J) 
4 v ifcHft&tf.* 7- H 3 7 fc iia-f-S WMco HMMh ft 
tc, i> ,J r^'y h i Wi«ill2co^-?-\'>'^'3 8£Elrr 

^ 0 m2(r>mm^y^3&mpi~^y^A tasiL, 

lg 2 i^BIWWi 3 8 LiM)5'XX^ 7" 3 9 #3* 

tS § ft . S^M^x x ^ ^ 3 9 i)>h co$m#x iffl 

^#4 o j&qftitfcft* . s^r^r'y h m i ^jiM-r^is 
u y4 i im&^y; <3 6, 3 8 \Hizmm l . v 
^vh i wicr>=F»^tmz2^(omm^y^3 6, 

3 8 ^^ft 5JKflEiat=:*r L&*f ^ ^ S . 
[00 37] 2MiflyUy/3 5 ti X Xf\*iM3 6 b£k 

lz^ ft4i^4±j*LfcP3««i:ftfc:. ^ h 1 U 
— #:cOUr^*-rSU^^.lx-^3 4^fi!ct. 
U-^ 3 4 6 Sr^TMlBl 

LTtnEft-S fc «fc 0 ^F^^* yA'4*^iA3ii, 

ia^x^73 93&»^afcass*i&^W4 2-c^§ft4 

[0038] *^SfiM^^f i> , jBHKf-Vw<9JiH 
2tc^ft4=tdtffMSft^ffiPlBPgPl o ^gtp 

[0039] ifeRtiti^^— ^i±l3lt3 XV : m2lZ 

l m 2 commmx°i±mm t m.tm^ t n&xmm 

4 2 F^IO^^^^ y > S' 9 CO^HIT"* t h . 0 1 W$IJffl)g 
[0040] H4 ttiia 1 ^NVt-X^S— ^^S'JtfOHM 

4 5 {i'MM^^^'9 ±Ti^r^y Mf 1 ti i WMBlo 
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1 1 

mm^yx mzx wvmzti&vimw.em^yrtpi 

[0041] n^.^<—i-imtii-mzn^^-i- 
xtm^A 5 imti. fmtmmgmwmtimmz 

[0042] B£3&4 5;!«&£ft& t , JffiSWf^#4 
8*m«U»tt£^6 0£BISt**£fc£J:>K 

J±R*f3ri*]fc:-fe9 5 *y ?x-f x^46 fcStfu 

j{W> JnSft £ ftT W * 9 1*1 tzm A § ti h . W 

;i-cdJ: ^ £S^&*ut£iiP0SPSP 1 0 £^ ftiSTFf"^ 20 

>-yS'4rt^i;^m$ti.. JP<OSWWrxfca6-3*L4. jtt 
fi*iBVl*J«<J5JWH*y^ 1 80SS2 0«myX7W2 6 

[0043] ^-i-im&mzwmztif.i?mwftmz 
^.wmmssm i6*iiL, m%#x#4 s it mm 30 

[0044] JJSftWH' -yjvmfc^^z-t&fztb^ & 
1-^y^A amrthn^:^-i-ii^< b fc 1 ojgij 

A9)V^^ jpj- J ?y^4colsnmtf'J? : Z:< loflWrtfv*— 

[0045] X^— h^E— KTti, BP*>^ J r>'^'<4^ 

«WfiSa»fiai*C* h b # , B^afc^-^ttSfcJH 1 tJ i 40 
Sft-TS i fc * < mw L . ; o^^hfloM^^yx 1 7 

tiftMSf-v >- 9 <n nmxmm^ y> * \&tmt h mm 
i^mzw^y^AfaX'^-fh t , t &— oa— 

Still, £ <7V S'— ^S4it§ 4 5 S § t &£.m 50 
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1 2 

[ 0 0 4 6 ] .Bfiu/tH 1 — H4 commm^m^mm^ 

•Vy^s-g^tiiP^Pgpi 0(i:^ J rws-4F*]^.a:ftPBP 
L„ H2 tfDlW^KJB-Cfiflm t t cORJtE fc r 

[0047] i toa^y 2 M^H 3 Jo «fc t^H4 10 

[0048] i 5 "J *^l/-^*A*-tli, 

0T-fflM§nfcH««o^^-y hJWP5 1 a** 

h* 3 7 1 mmztitiwrnremm l , s^v^'y 

Y-tgl b^lzV X^ls— 9 3 Acr>m2crMB^y^3 

8 & Bffith <T i: <OjS"C<©»H 3 »A*-t trrf. in 
Jftf-VW«4 0 Oliy^-ylSf 5 lOF^gPtj; >9E 

[0049] — fltmSCOVXKU— ^^S"— f- 

b wmz 2 *antciMM-ft .tot: <r>^z^x \ mm 

[00 50] H6t{i:ia4^S4i^s— ^2o^ffx.. 
^^^^'-V^-'y hl ; l^l ; 5 4$rjrLSV4Cjiat. 

5 4tellSWtJn#^ J rws-4 0 0 SrF^ffl!l^^tf J: o lz 

mi&%ti&t-?ffif&tf^tix^&„ 

[00 5 1 ] #HS|E^-A. B b LX\Km%tlZ> 
T3cS fcllSW & o « X if Mfc § iX^ W4iH 4 5 Sr 

2 mmm&xmt hxv^m, mnxmmi mma 
t^ti. w£3%j<-i-Binom^y^A o o^ja^^ 

ffV\ — ^rS*^^— ^"A(7)S^4 5{4^-<7)»^^^ 

[00 52] Hlfc J;U : '|2|2t'fe v oT±KtiL^lfcJ; 
t>"SS 2 «»fHRJBIB^)fl»^)«^ , 2 IM^KJB^3fflli 

B#t2ot0B^^ s ;— tA, BtO-TO^, H6a^BJA> 
± ^ X;P-TT'4ta'MW5-f y 5 3 . ftM^ 

«7-i y5A&£ VgkMMmtfz. ?Ay55bmitM 
§ix-s.»4#2 2 . mm#2 3 , 1 6 , ffM 

8^BS^-W0§x-S.^ biz J: r)mMZtL&« 

2^nn^^-i-zffit&m6<7)t\m£mmtfttM 
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1 3 

IzmiM^Tfo 0 . %^X J #)5 0—1 00 kw^^H 

[00 53] «#!6Dt;IIl7 t(±H3cDSI^^iaitt^y 
# a; U- - 9 & ^-i-TcomiZ il,NOxIttML#<i 

[00 54] V ^P—^A— i-co— Mb VXlSkTto 
SMit : A = 1 . 1 

MffiWlJ : 3 0 k w 10 

■. tm^y^us. co coo. 7m 
aww-vwvxA' (mpBBPiii o > vmmm ■. 3 c 

miwm^'yA (is) wiffly^ ( 2 6 ) KB 

ft : 0 . 3 c m2 

[0 0 5 5] H7fc*iVvtJRfcJ:4NOxS^l4&ft-fe 
>^3 3 (Hi ) t«t OMS^iiiJfflRfHr^'ftojftK 

OMS£ i: t T WNOxOppm *{4T"^ S #1 

CD lglWtt)^^^m2 0»fm^WW#^S8 20 

0 o°c 

© SS 1 OMrftaRJII ( MM^-^r^ * 9 n t fc ife^ 

Wfii ) T'fO p p m #fir T<^ N O x 
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ABSTRACT: 

PURPOSE: To intend to decrease NOx in an industrial burner by lowering 
the combustion temperature inside a combustion chamber. 

CONSTITUTION: An industrial burner with low NOx emissions, 
particularly for heating furnace chambers of industrial furnaces, has a high- 
heat-resistance combustion chamber 9, which is formed with a fuel supply 
device and an air supply device and with at least one nozzle-shaped outlet 
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10 for the gases emerging into a heating chamber. The fuel supply device 
17, 18 extends through the combustion chamber, which is acted upon 
constantly with air. The fuel supply device can be switched over between 
two operating states, with a differing three-dimensional location of fuel 
nozzle devices 25, 26 relative to the combustion chamber outlet, and in a 
first operating state, fuel is introduced into the combustion chamber, 
creating a fuel/air mixture that burns with a stable flame in the combustion 
chamber, and the reaction between the fuel and the combustion air is 
substantially shifted into the heating chamber. 
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